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Zusammenfassung von RU 2165344 (C2) 

welding equipment, possibly faying off different- designation pipelines in field conditions. SUBSTANCE: 
autonomous power plant, control system, holder with pipes designed for welding up, powerful technological 
laser are arranged on platform. Welding head is autonomous one, it has rotary mirror, focusing lens, device 
for gas shielding of seam, movable wheefed apparatus, bottle with shield gas and local control system. 
Control system of technological laser and local control system of welding head are optically connected by 
means of additional low-power lasers with use of control wave length. EFFECT: enhanced operational 
reliability, simplified design of complex, enhanced quality of welded joints, 7 cl, 2 dwg 
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(57) 

Jla3epHbift KOMnneKc othochtgh k csapoMHow 

T€XHMKe H MOKOT 6bl7b MCHOnb30BaH 

npoKnaAKH Tpy6onpoBOAOB pa3JiH4Horo 
Ha3HaMBHMft b rioneBbix ycnoBWftx. Ha 
nnaTcJ>opMe pa3MemeHbf asTOHOMHaa 
3neKTpocTaHL\Hfi, CHCTBMa ynpasneHHa, Mara3MH 
c np©AHa3HaHeHHbiMH Ann npKBapKW ipy6aMn h 
MOU4HWH lexHonorvmecmvt msep. CeapoHHaft 
ronosKa BbinonneHa aBTOHOMHOH h BKJiK>Ma©T 
noBopoTHoe 3epKano, cfx>KycnpyK>mnft oftbexiHB, 
ycipoHOTBO a^* rasoBOH aaiAMTbi lubb, 
nepeABWJKHoe ycipowcTBO c KO/iecaMM, CannoH c 
saiAHTHbiM ra30M h noKanbHyto cttcreMy 
ynpaBneHWfl. Me>KAy cHcieMofi ynpaBJieHrta 
rexHonorHMecKoro na3epa h noKanbHOM 



cMOT©Moft ynpaBJieHWfl csapoHHOft ronoBKOM 
cyiAecTByer omimecKaa CBSi3b c nowombfo 
scnoworaienbHbix nasepoB Manofi mou^hoctm Ha 
ynpaBnatomett ajihh6 bo/ihw Hany^BHwa. 
npMMeHeHwe ycraHOBKH no3BO/i«T o6ecneHMTb 
6onbUjy*o HaAeiKHocTb pa6oibi o6opyAoaaHnn M 
ynpomsHne KOHCTpyKqwH KOMnneKca, ynymueHHe 
KaMecrea cBapHboc ujbob. 6 3.n. cp-r\y\ t 2 an. 
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(54) LASER COMPLEX FOR WELDING PIPELINES 

(57) Abstract: 

FIELD: welding equipment possibly faying 
off different- designation pipelines in 
field conditions. SUBSTANCE: autonomous 
power plant, control system, holder with 
pipes designed for wefdlng up, powerful 
technological laser are arranged on 
platform. Welding head is autonomous one, it 
has rotary mirror, focusing lens, device for 
gas shielding of seam, movable wheeled 
apparatus, bottle with shield gas and local 
control system, Control system of 
technological laser and local control system 



of welding head are optically connected by 
means of additional low-power lasers with 
use of control wave length. EFFECT: enhanced 
operational reliability, simplified design 
of complex, enhanced quality of welded 
joints. 7 cJ, 2 dwg 
1^ <L JL J- ±~ & * ^ 



C*4 
O 

CD 




0£ 



O 



-2- 



7J 
C 

ro 

cr> 
tn 

O 



l43o6pereHne othocmtch k oofiacm naaepnoft 

CBapKM H MOK6T 6blTfa HCnOJ1b30BaHO fl/lfl 

npoKnaAKM TpyoonpoBOAOB pa3/iHMHoro 
Ha3HaMeHUH b no/ieewx ycnoBHflx. 

!43BecTeH naaepHbiK csapoMHbifl KOMnneKC 
flji« M3roTosneHHR nenpepbiBHoro ipyoonpOBOAa 
[1] . OTrH^MTejibHOH 4eptofl KOMnneKca 
«BJi«eTcn to, mto Bee ero oobpyflOBaHne 
pacnonaraeTCft BHyTpw CBapMaaeMoro 
TpyoonposoAa. B cocTae KOMnneKca bxoamt 
TexHononmecitttB Jiasep, onTHKO-4x?KycnpyiotMa« 
cvtcT6Ma c npvsBOAOM ee BpameHUft, cHCTeMa 
ynpaBJieH»fl t oanac lonmua, ABwraTeiib, 
reHepaiop, BbipaSaTbiBarou^Mfl anejcrpHMecKyto 
3H©prnto, Heo6xoAMMyto ah« aBTOHOMHofi 
paGoTbi AaHHoro ceapoMHoro KOMnneKca. H3 Bcex 
cMcieM /ia3epHoro TpyoocBapo^Horo KOMnneKca 
HaHDbjibiuee 3Heprono7pe6/ieHH© WMeeT 
TexHonornMecKt# na3ep. TexHonorHMecKHH 
nasep ajia cBapKu 7py6 TontAMHofi 10-25 mm 

AOJDK6H MMeTb BblXOAHyJO MOlAHOCTb M3nyM6HHfl 

He Menee 20 kBt a noTpe6n«eMyio MOiUHOCTb 
nopflAKa 400 kBt. flnn npoH3BOACTsa Taxotf 

OOnblUOtf MOtAHOCTH B aBTOHOMHOM m3BpHOM 

KOMnneKca npwxoAHTCfl wcnonb30BaTb 
ra6apt47Hb(a ABwrarenb, reHepaTop, 6aKH c 
tohjimbom, caM nasep, YnpaBneHwe KoMnneKCOM 
np« ©ro ABM^eHMM no TpyobnpoBOAy, a TaioKe so 
BpeMn ceapKH ocytneciBnfleTCfl 3btohomho. 

HeAOCiaTKaMW a^hhoto KOMnneKca flenneTCfi 
cno>KHocTb KOHCTpyKLiHM, objibwwe ra6apvubi 
KOMnneKca, b pe3y/ibTaie Hero bo3mohcho 
CBapusaHHe TonbKO Tpy6 objibiiioro A^aMeTpa, 
OTHocHTOJibHO HM3K3R HaA^HOCTb KOMnneKca B 
qenoM. 

H3BecTHa yciaHOBKa aia nasepHow ceapKH 
rpyoonpoBOAOB [2], KOTopyto Mbi npnH*nn 3a 
nporoTun. YoTaHOBKa Bioif04aeT nepeABHWHoe 
ycTpofiCTBO, nnaTqbopMy c pa3MemeHHWM Ha Heft 
TexHonorHMecKMM na3epoM, annapaiypy 
ynpaBneHWH, sneKipocTaHL^vtio, 
BcnoMoraTenbHoe o&opyAosaHHe, B ee cooTaB 
TaioKe bxoamt Mara3MH c npeAHa3HaseHHbiMn 
Ana npMBapKM TpyoaMH, pacnonoweHKbjMw 
BHyipH ipy6 jiyMenpOBOAaMH, c pasMemeHHUMW 
Ha kx KOHqax noBopoTHbiMH aepKanaMM n 

<tX>KyCHpyK)lAHM o6"beXTHBOM, H yCTDOifoTBO 

noA>KMMa Tpy5bi k TpyoonpoBOAy. 

YcTaHOBKa paooiaei cneAyromMM o6pa30M. 
Mara3MH c nyHenpoBOAaMw w 
np©AHa3HaHeHHbiM« aha npMBapKM ipy6aMn c 
noMoiAbio codcTBeHHoro npuBOAa fioaboawt 
TOpeu oahoh" Tpy6bi k Topi^y saxpenneHHoro b 
3a>KMMax TpySonpoBOAa. C noMombto 
ycTpotfcTea noA>KWMa ocyinecTBnfleTcsi noA>KWM 
Tpy6bi K TOpuy TpyobnpoBOAQ. ilocne 3Toro 
BKniOMaexcfl na3ep m nsnyMeHwe no ^yMenpoBOAy 
noAaetcfi Ha noeopoTHoe 3epKano. flanee oho 
noAaeTcn Ha 4>OKycMpyK)iiiHP% o6"beKTi4B w 33T6M 
Ha cBapMsaeMbifi CTbiK. Ilocne csapKM 
Konbi^eBoro Lusa ycraHOBKa orbes^aei BnepeA 
no Tpacce TpyobnpoBOAa na paccrofiHue, paBHoe 
AJi«He Tpy6bi. Mara3MH nyMenposoAOB noAaeT b 
30Hy cBapKM Hosyto Tpy6y oo cbomm 
jiynenpoBOAOM w texHonornnecKHfi mhkti 
noBTopneTCfi. 

HeAOCTaTKa^5n KOHCTpyKi4nn-nporoTnna 
flBnflJOTca; 

1, Boribman AnwHa onTMnecKoro ipaKra, mto 

B COBOKynHOCTH C AFIHHHWM, KOHCO/lbHO 

3BKpenneHHbiM nyqenpoBOAOM BeAer k 

MGKa^KeHVItO BOJIHOBOrO <f)pOHTa M CnOKHOCTM 
TOMHOfi HaBOAKM M3/iyMeH«Jl H3 CBapOHHblfl CTblK 

BcneACTswe BM6pai4MR nynenpoBOAa m 

MeXaHMHeCKVJ CBfl3aHH0t4 C HUM CBapOHHOM 
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rO/lOBKVI. 

2. CnojKHaa w AoporocTOflmaR KOHcrpyKqMfl 
Mara3MHa, MMeratnero b Ka)«AOM rH63Ae 
oTAenbHbift nyMenpoBOA, Ha kohij© Koxoporo 
3aKpenneH ^Ky^PV 10 ^^ o6"beK7MB, 
noBopoiHoe sepKano. 

3aAaHei^ t peiuaeMoft npeAfiaraeMbiM 
M3o6peTeHneM, AenHeTCfl noBbiujeHMe 

H aA^JKHOCTH KOHCTpyKt^MM yCTaHOBK14 3a CHeT 

ynpoLneHHfi ee KOHCTpyKi^M h h noBbiitieHHe 
KanecTBa CBapMaaeMoro LUBa 3a cmbt 
y m a h biu e h m ft Bw6paunR onttmecKMX aneMeHTOB 
KOMnneKca. 

BbtiueyKa3aHHa« 3aAa^a petuaeTca Tew, hto 
b ycTaHOBKe A^fl na3epHOM ceapKM 
ipyoonposOAOB, BKnto^aromeM nepeABH>KHoe 
ycTpof^cTBo, nnaT^opMy c pa3M6EABHHbiMW Ha 
Heft MOLAHbiM na3epoM t annapaiypofi 
ynpaBneHHn t eneKtpocTaHLineH, 
BcnoworaTenbHbfM o6opyAOBaHneM, Mara3HHOM 
Tpy6, MexaHH3MOM noA>KHMa ipyGbi K 
TpyoonpoBOAy, cBapoMHapi ronoBKa r 
BK/noHaKHi^afl oboKycHpyraLAHK ooibeKTWB, 
noBopoTHoe 3epKano, ycTpowctBO f\nn ra30BOM 
3aiMMTb» ujsa m 6annoH c 3amnTHbiM ra30M 
HaxoAWTCR BHyTpw TpySonpoBOAa m 
nepeABMraeTCfl BHyTp» TpyoonpoBOAa 

aBTOHOMHO OAHOBPBM8HHO C nnaT^WpMOft, 

HecyiAew TexHonomHecKMii na3ep m TpySw, 
npeAHa3HaMeHHbte npMBapt^. 

TexHonorHMecKMH na3ep HaxoAMicfl Ha 
nnato>opMe c npoTMBonono>KHoR cTopoHbf ot 
npusapMsaeMOM 7py6bi wnw Mara3nna Tpy6, mom 
GBapoMHa« ronoBKa. 

CBapoHHaa ronoBKa nweei Koneca, 
HaxoA^iMwecB b KOHiaiae c BHyrpeHHeft 
nosepxHocibJO TpyoonpoBOAa. CsapoMHafl 
ronoBKa MMesT awcyMynfiTop^ AB^raTenb h 
McnonHMTeribHbie 3neMeHfbi nepeweiAeHM r 
BHyipsi Tpy5onpOBOAa J aBTOHOMHyio cwcieMy 
HaBeAeHHfl ccJxjKycHpoBaHHoro ny^a Ha CTblK, 
a Kfi JOMajoLAy \o AamnK onpeAeneHHH nonomeHMft 
dbiKa, cuciewy coBMeiABH^fl onTw^ecKoK ocm 
cwnoBoro na3epHoro nyna MomHoro na3epa k 
onTM^ecKOM ecu CBapOHHOH ronoBKHj a TaioKe 
ycTpo^cTBO Ana ra30Bofi 3ai4WTbf CBapMaaeMoro 
ujBa a 6annoH c 38LAViTHbJM ra30M. 

HepeAana HHc|x)pMauM« Me)Kfly cwcTeMo^ 
ynpasjiehMfi na3epHb!M KOMnnexcoM h 
ceapoMHOH ronosKoft ocyiAecTBnneTca c 
noMombio BcnoMoraienbHoro na3epnoro 
M3nyMBHHfl Ha A^«ne eoriHbi, oTJiMMatou^e^ca or 
ADHHbi BonHbi cMnoBoro na3epHoro nyna 
MoinHoro nasepa. HanpMMep, ec/in n*\n ceapKii 
ncnonb3yeTcn MoiAHbift C0 2 na3ep Ha A^wHe 
sonHbi 10,6 mkm, to Rnn cb«3H yAo5no 
wcnonb30BaTb M3nyMeHne BV\f\v\Moro unvi 
Gnmnmro MK-Awana30Ha reHepupyeworo, 
HanpMMep, na3epHWMH a^oasmh. 

YcTanoBKa BbirnsyiHT cneAywiAWM o6pa30M 
(4)nr. 1 14 2). nepeA8H>KHoe ycipoHOTBO 1 
nepeMeu^aeT nnat0opMy 2 no 3apaHee 
noAroTOBneHHofi Tpacce. Ha nnaT<t>opMe 
pacnono>KeHW cHCTeMa ynpaBneHHR ycTaKOBKoft 
3, asTOHOMHafl anexTpocTaHi^MB 4, hctohhhk 
nuTaHHfl m BcnoMoraTenbHbie cncT©Mb! 12 
TexHonorM4ecKoro na3epa 5. Marasun 6 o 
pasMemeHHbiMti b ero rne3Aax Tpy6aMM 7 HMeeT 
npMBOA (ne noKa3ano) m TaiOK© MexaHH3M 
noA>KMMa Tpy6bi k tpyoonpoBOAy (He noxaaaHo). 

MarasviH Tpy6 MO>KeT wweTb pasHoe nwcno 
me3A. HanpwMep, 2 ahr Tpy6 Sonbiuoro 
AMaMSTpa v\m 6 »4 oonee a/i« Tpy6 MeHbiuero 
AnaMeipa, 3aM8Ha Tpy6 mo)k©t npowcxoA«Tb c 
noMombio BpameHwa rH63A c TpySaMH 
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oiHocHTenbHO och Mara3WHa, ho bo3MO>K6H 
BapnaHT c napannenbHbiM nepeMemeHHew s 
BepTMKanbHoft unn ropH3OHTanbH0H nnoCKOCTM. 

B cocTaB CBapoHHOH ronOBKH 19 bxoabt 
4>oKycnpyiotnMtf o6beKTHB 15, noaopoTHoe 
3epKano 16, npuBOA MXBpameHHa 17 BOKpyrocH 
Tpy6onposoAa 18. 

fl/ia nepeMemenna no BHyTpeHHen 
noBepXHOCTM TpyoonpoBOAa, CBapoHHaa ronoBKa 
MMeer aKKywiynflTop, AswraTejib c 
ncno/iHM Te/ibHbiMW oneMeHTOMn h Koneca 20. 
ctJOKycwpywinwtf o6"beKTHB HMeeT asthhk 
onpeAeneHHfl nonoweHHa CTbixa 21, Bxop&wyivi b 
aBTOHOMHyro cncieMy cneHceKwa 3a ctwkom h 
HaBeAOHwa cnnoBoro Jia3epHcro nyna Ha cibiK 
(Ha nepTBJKe He noK33aHa) h rphboa 
npOAonbHoro nepeMeiAenwa 22. KoHeij 
ipy6onpoBOAa pasMemaeTca Ha ycTaHOBneHHwx 
Ha nnaTqbopMe 3a>Knwax 8. 

ycTaHOBKa pa6oraeT cneAyiomuM o6paaoM. 
Mara3MH 6 noABOAHT OAHy H3 npeAHa3HaneHHbix 
Ana npHBapKW Tpy6 7 k Tpy6onposoAy 18 w 
i^eHipMpyeT hx. Konen Tpy6onpoBOAa 3aKpennen 
b 3a>KMMax 8. C noMoujbio MexaHW3Ma noA>«wMa 
(He noxaaaHo) ocytnecTBnaeTca cTbiKOBKa 
TopLioB TpySbi h Tpy6onpoBOAa. 

C noMou^bio A^TMHKa onpeAeneH«a 
nonoweHWa CTbiKa 21 w npMBOAa npoAoxibHoro 
nepeMeujeHHH 22, qboKycnpyioLAHH Q6i>eK7HB 15 
csapoMHoii ronoBKM 19 ycTanaenweaeTca tohho 
HanpoTHB GTbJKa. flanee no KOMaHAe CHC7eMbi 
ynpaBneHUa 3, BK/uoMaerca TexHonorwHecKMH 
na3ep 5 h cHnoBOH" nyn molahoj-o na3epa 10 
noAaeTca Ha noBopoTHoe sepKano 16, or 
KOToporo nepe3 qboKycnpyioiAHB o6*>eK7HB 15 
HanpaBnaeica Ha cBapHBaewbiH CTbiK. FlpHBOA 
Bpati^eHwa 17 o6ecneHHBaeT cBapKy Konbi^eBoro 
lUBa. Bo3MO>KeH TaKJKe BapwaHT, KorAa 
Bpau^aeica OTHOCHTenbHo och Tpy6bi Bca 
csapoMHaa roxioBKa Lie/iwKOM. CBa3b we>KAy 
noxanbHOM chctomoB ynpaBJieHHa ceapOHHOfi 
ronoBKOfl h CMOTeMOM ynpaBJiQHua na3epnbiM 
KOMnneKCOM ocyiMBCTBxiaeTca no nyny 
BcnoMoraTe^bKoro na3epa(oB) 24 c noMombio 
AatMHKOB 25. 3HeprocHa6?KeHne KOMnneKca 
ooecneHMBaeTca ajieKrpocTaHqwefi 4. 

nocne csapKVf Konbi^eBoro uraa no KowaHA© 
cMCTeMbi ynpaBnen«a cBapoHHaa ronoBKa 19 
aBTOHOMHO Ha Konecax 20 nepeMeujaeTca BAOnb 
Tpaccbi TpyoonpoBOAa Ha Annny Tpyow ao Mecra 
hobofo CTbiKa, Mara3MH 7 noaaeT HOByio 7py6y m 
qeHTptipyeT ee c kohliom TpyoonpoBOAa. TonHyto 
ydaHOBKy cJjoxycMpyioLiiero odbeKTHBa 
oTHocMTe/ibHo cibiKa ocy mecT b naeT asthhk 21 n 
npusoA 22. 

flO CpaBHBHMHD C npOTOTMnOM, 

ojietaponnTaHHe ochobhwx 3neMeH70B 
BbiHeceHo H3 Tpy6bi Ha nnarc|>opMy f hto 
no3BOJiaeT cAenaib ero HaAejKHbtM m 
3HaMHTenbKO ynpocTMTb, BHyTpn Tpy6bi 
ocTaeica TonbKO CBapoHHaa ronoBKa c 
ycipoiicTBOM nepeweLneHHa, Koiopbie 
noTpe6naiOT bo MHoro pa3 MeHbuiyio 
3JieKrpn4ecKyio woiAHOCTb, M9M na3ep. 
Heo6xoAMMbiK sanac shbpfmh mo>kho 
o6ecn6M«Tb b aKKyMynaTopax, ycTaHosneHHWx 
BMBCTe CO CBapOMHOtf ronoBKoti. Cyu^ecTBeHHo 
ywieHbujeHbi ra6apHTbi ycTaHOBKWj ynpomeHa ee 
KOHCipyKi4na, ycipaHSHo BnnaHHe BM6paL4nfi b 
MaFa3HHe Ha KaMecieo luea. 

HpHMeHeHMe TaKOM KOHCTpyia^H yciaHOBKM 
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noaBonMT cAenatb ee MaKc«ManbHo npocTOM, 
noBbrcnTb HaAe>KH0CTb ee pa&OTbi w yBe/iHHHTb 
Ka^ecTBO ceapHbfx ldbob b TpyobnpoBOA^ 
CnHCOK nMTEPATYPbt 

1, "CBapoMHbi^ KOMnneKCAna M3roTOB/ieHVta 
HenpepbiBHoro TpyoonpoBOAa", naienT Pocchh N 
2074799, B 23 K 26/06. ripwopweT ot 29.08.94 
r. Ony6jiMKOBaHo 10,03,97, EH N 7. 

2. "ycTaHOBKa Ana na3epHofi cBapxw 
TpyobnpOBOAOB", naieHT Poccmh N 2074798, B 
23 K 26/06. npnopMTeT ot 16.08.94 r, 
OnySnMKOBaHO 10.03.97 r. f 6M N 1. 

Oopwyna M3o6peTeHM«: 

1. JlasepHbtfi KOMnneKc Ana ceapKH 
TpyoonpoBOAOB, coAep>Kau4M^ nepeABWWHoe 
ycTDOMCTBO c nnaTc(K)pMo«, pacnonoMteHHbiMH 
Ha nnaT<Jx>pMe Mou^HbiM texHO/iorHMecKMM 
na3QpoM, 3neK7pocTaHL4ne# t cwcieMo^ 
ynpaBnenna jiasepHbiM KOMnneKcow, MarasMHOM 
Tpy6 c Mexa h h smom noAM<wwa ipy6bi K 
TpyobnpoBOAy m cBapoHHyro ronoBKy, 
BKnronaK)LAyK> noBopoiHoe 3epKano M 
cfxiKycHpyroiAHft o6"beKT«B, OTnHHaromwRca tom, 
mto csapoHHaa ronoBKa BbinonHeHa aBTOHOMHOH 
c B03Mo>KHocTbK> pa3MeiiieHHS m nepeMetiienwa 

BHyip« Tpy6onpOBOAa W C B03MO>KHOCTbK) 

ynpaeneHHa c noMombto nepeA^M« KOMaHA no 
na3epnoMy nyny ot cMCTeMbi ynpaBneHHa 
na3epHbiM KOMnneKcoM CHa6>K6Ha KonecaMU, 
aKKywynaTopoM m npuBOAOM nepeMetneHHa 
BAonb Tpy6w h BOKpyr och Tpy6w. 

2. Jla3epHbw KOMnneKc no n.1, 
otxiMMaioiAMHca ieM, hto oh c«a6>KeH 
BcnowioraTenbHbiM na3epoM Ana ynpaBneHHa 

aBTOHOMHOH CBaDOHHOH rOJTOBKOM, 

BbinonHeHKblM C BO3MO>KH0C7bK> MOAynauMM 

na3epHoro nyna c ynpaBnaromefi AnHHon so/iHbu 

OTnMMHOH OT flHHHbl BOnHbi MOlAHOrO 

TexHononmecKoro na3epa. 

3. JlasepHbivi KOMnneKc no n.1 t 
0Tnv4HaK)tA«flca TeM, hto oh cHa6>KeH 
scnoMoraTenbHbiM na3epoM t a aBTOHOMHaa 
ceapoHHaa ronoBKa cna6>KeHa noKanbHOH 
cHCTeMofi ynpaBJieH«a, CBasaHHofi c cwcTeMofl 
ynpaeneHMR na3epHbiM KownneKcOM no nyny 
BcnoMoraTe/ibHoro na3epa. 

4. Jla3epHbiH KOMnneKc no ntooowy M3 nn.1 - 

3, OT/iHMatoiAHHca Tew, hto aBTOHOMHaa 
CBapoHHaa ronoBKa CHa6>KeHa ycTpowcTBOM Ana 
ra3OB0fi 3atAH7bi ceapHoro tusa m 6annoHOM c 
saiAHTHbiM rasoM, 

5. JlasepHbitf KOMnneKc no nK>6oMy H3 nn.1 - 

4, O7JlHHaK)04MHCa TeM, HTO aBTOHOMHaft 

ceapoHHaa ronoBKa CHa6>KeHa asthhkom 
onpeAeneHwa nono>KeHHa C7biKa, 

6. fia3epHbift KOMnneKc no nto6oMy H3 nn.1 - 
5> oT/THHafotAWHca TeM, hto aBTOHOMHaa 
CBapoHHaa ronoBKa CHa6>KeHa c«ct6moh 
onpeAenenwa nono>KeHS4a KOopAHHaTbi cwnoBoro 
msepHoro nyna molahoto nasepa oTHOCHTenbHo 

OCH Tpy6bl H CHCTeMOM KOppeKTHDOBKH 

npoc7paHC7seHHoro nono>KeHH« och 37oro nyna 
n nono>KeHHa aBTOHOMHOH cBapOHHofi tojiobkh 

07HOCH7enbHO Tpy6bf. 

7. JlaaepHWH KownneKC no nfoooMy H3 nn.1 - 
6, oTnHHaKHUHtica TeM, mto Mara3HH Tpy6 
BbinonneH c BO3M0>KH0C7bio noAanw 
npvtBapMBaeMbix 7py6 k KOHqy TpySonposoAa h 
CHa6>KeH MexaHH3M0M noAaHH 7py6 h 
yC7DOftC7B0M l^eHTDOBKH noA^BaeMbix 7py6 c 
7py6onpoBOAQM. 
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